Collagen biosynthesis by human skin fibroblasts. III. The effects of ascorbic acid on procollagen production and prolyl hydroxylase activity.
Human skin fibroblasts were cultured under conditions optimized for collagen synthesis, and the effects of ascorbic acid on procollagen production, proline hydroxylation and the activity of prolyl hydroxylase were examined in cultures. the results indicated that addition of ascorbic acid to confluent monolayer cultures of adult human skin fibroblasts markedly increased the amount of [3H]hydroxyproline synthesized. Ascorbic acid, however, did not increase the synthesis of 3H-labeled collagenous polypeptides assayed independently of hydroxylation of proline residues, nor did it affect the amount of prolyl hydroxylase detectable by an in vitro enzyme assay. Also long-term cultures of the cells or initiation of fibroblast cultures in the presence of ascorbic acid did not lead to an apparent selection of a cell population which might be abnormally responsive to ascorbic acid. Thus, ascorbic acid appears to have one primary action on the synthesis of procollagen by cultured human skin fibroblasts: it is necessary for synthesis of hydroxyproline, and consequently for proper triple helix formation and secretion of procollagen.